A 32-year-old pregnant woman presented to her obstetrician for routine prenatal care during her 3rd month of pregnancy. She reported no major health concerns, with the exception of mild morning sickness that had been gradually improving. Upon physical examination, she appeared healthy and her vitals were stable and within normal limits. Abdominal ultrasound revealed reassuring fetal heart tones, and her remaining physical exam was unremarkable. She was counseled regarding the need for several routine prenatal laboratory tests, including testing for human immunodeficiency virus (HIV), to which she agreed. A rapid HIV test performed in the obstetrician's office was positive for antibodies against HIV.
The positive rapid antibody result was shared with the patient. She denied any risk factors for HIV infection, including intravenous drug use and sex with multiple partners. The obstetrician stressed that the results were only preliminary and required confirmatory testing. Prior to sending the patient home, a blood sample was drawn for submission to the local clinical laboratory for additional testing. The obstetrician called the laboratory asking how long it would take for the Western blot confirmatory test to be performed. A representative from the testing laboratory informed him that they now used the fourth-generation algorithm and therefore no longer performed confirmatory testing by Western blot assay.
Upon receipt of the patient sample, the laboratory performed a fourth-generation antigen/antibody test. This test was reactive, indicating the presence of HIV-specific antibodies or antigen. A second test capable of distinguishing HIV-1 and HIV-2 antibodies from one another (the HIV-1/2 differentiation assay) was performed and was nonreactive. Given these conflicting results, a separate specimen was sent for qualitative HIV-1 testing by nucleic acid amplification. HIV nucleic acid was not detected by this assay.
Upon receipt of the test results, the obstetrician contacted the patient. He assured her that, based on her confirmatory test results, she was not infected with HIV. Though her antigen/antibody test was also positive, the negative HIV-1/2 differentiation assay and negative molecular test ruled out a diagnosis of HIV. Her initial rapid antibody and antigen/antibody screening tests were therefore false positives. (2) . The Centers for Disease Control and Prevention (CDC) recommend that all persons aged 13 to 64 years be screened for HIV using an opt-out approach, meaning that individuals are notified that testing for HIV will be performed unless the person declines. The CDC also recommends that all pregnant women be screened for HIV in the first trimester of pregnancy and retested during the third trimester if the woman exhibits high-risk behaviors (3). Prenatal HIV screening has reduced the incidence of perinatal HIV infection, as women who test positive can be started on antiretroviral therapy and managed appropriately during delivery to reduce the risk of transmission (4) .
DISCUSSION
Diagnosis of HIV is accomplished by the detection of virologic and serologic markers. The appearance of these markers follows a predictable pattern (Fig. 1 ). Immediately after HIV infection, low levels of viral RNA may be present, although this is not consistently detectable by today's methods. This period before HIV RNA and serologic markers are detectable is known as the eclipse period. Approximately 10 days after infection occurs, viral RNA rises to high enough levels that it can be detected by molecular assays. This is followed by increasing concentrations of the HIV p24 antigen, which are present in the blood of infected individuals around 15 to 20 days after infection. This is followed by host expression of immunoglobulin M (IgM) antibodies against the virus. Lastly, IgG antibodies appear and remain throughout HIV infection. The time between onset of infection and seroconversion is known as the window period. During this time, interpretation of results may be challenging since not all laboratory markers are positive. However, the sequential emergence of HIV markers is highly consistent, which has facilitated the development of sensitive and specific algorithms for diagnosis.
In 2014, the CDC released the most updated version of the HIV diagnostic testing algorithm. The recommended algorithm starts with a fourth-generation, combined antigen/antibody immunoassay (IA). Fourth-generation IAs combine serologic testing for antibodies against HIV-1 and HIV-2 with antigenic testing for the presence of the p24 antigen expressed by both HIV-1 and HIV-2. Previously implemented third-generation assays did not include p24 antigen detection. Therefore, fourth-generation assays shorten the window period for detection of acute infection by 5 to 10 days compared to third-generation assays by recognizing HIV infection before seroconversion occurs (Fig. 1) . Evaluations of patients with acute HIV have demonstrated that third-generation assays were reactive in 20 to 37% of cases and that fourth-generation assays were reactive in 62 to 83% of cases (5) . In patients with established HIV, fourth-generation assays have sensitivities ranging from 99.7 to 100%. The fourth-generation assays also exhibit high specificity for the diagnosis of HIV, ranging from 99.5 to 100% (5).
Specimens with a reactive antigen/antibody IA require confirmatory testing with an IA that differentiates HIV-1 antibodies from HIV-2 antibodies (5). Differentiation is important because HIV-2 strains are not detected by commonly used molecular tests. Advantages of the differentiation IAs over HIV-1 Western blots include an earlier time to positivity, a faster turnaround time, ease of interpretation, and lower cost. Differentiation IAs are thirdgeneration assays. Therefore, they do not detect HIV antigen and are not recommended as the initial screening test due to a lack of sensitivity (5) .
Confirmatory testing with the HIV-1/2 differentiation assay after a positive screen may be nonreactive despite true infection. This is especially true during acute infection, since these assays are not as sensitive as the screening method. If this is the case, the specimen should be tested with HIV-1 nucleic acid amplification testing (NAAT) to detect viral nucleic acid. Since HIV-1 nucleic acid is the first virologic marker to appear, it should be positive in a true acute infection with a positive antigen/antibody screen. A reactive HIV-1 NAAT result confirms acute HIV-1 infection, while a negative result denotes a false-positive result of the screening test (5) . If a patient is positive by molecular testing alone, serologic conversion should be demonstrated for a definitive diagnosis of HIV infection. Of note, there is currently no FDAapproved NAAT for detection of HIV-2 viral nucleic acid. See Table 1 for common test results that occur with the updated algorithm and the corresponding interpretations.
Rapid HIV screening tests are designed for use at the point of care. The vast majority are third-generation assays that detect antibodies to HIV-1 and HIV-2. Rapid tests offer the advantage of permitting a preliminary diagnosis in less than 30 min. According to traditional algorithmic testing, reactive rapid tests were confirmed by Western blotting. However, it is now recommended that reactive rapid tests be confirmed according to the fourthgeneration algorithm, starting with the initial antigen/antibody combination IA. This is due to the increased clinical sensitivity and specificity of antigen/antibody assays relative to those of rapid antibody assays (5) . Thus, patients with positive rapid tests should undergo further testing by the fourth-generation algorithm in order to confirm a diagnosis of HIV (Table 1) . A nonreactive antigen/antibody IA result after a positive rapid test result is indicative of a false positive, and no further testing along the algorithm is necessary (5). False-positive HIV screening tests can cause serious emotional distress and unnecessary follow-up. False positives have been documented in individuals with autoimmune disorders and in women who are pregnant, as in the case of this patient (5) . An important contributor to the positive predictive value of HIV screening tests is the seroprevalence of the population being tested. A population of women without risk factors undergoing prenatal testing for HIV likely has a low seroprevalence and a resultant decrease in positive predictive value. A 2012 study among 921,438 pregnant patients with HIV screening by a thirdgeneration assay demonstrated that this positive predictive value can be as low as 30% (6) . Thus, positive screening results should be handled delicately with these patients, and appropriate confirmatory testing should always be pursued.
Testing under the fourth-generation algorithm has several advantages over previous methods. The increased sensitivity of fourth-generation screening tests allows for a higher likelihood of recognition of acute HIV infection. Additionally, the elimination of Western blotting as the confirmation test decreases turnaround time, decreases the chance of a false-negative result, and permits appropriate classification of HIV-2-infected individuals. Lastly, molecular testing for viral nucleic acid addresses potential false positives in the initial screening assay and confirms the presence of acute HIV infection. Thus, the updated algorithm facilitates a rapid and definitive diagnosis that can alleviate the confusion and anxiety triggered by false-positive screening results.
